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ABSTRACT 

This 197U annual report of Southern Methodist 
University (SMU) deals with intentions for 1975-1980 and presents a 
statistical report and evaluation of trends. Section I, intentions 
for 1975-80, covers achieving excellence, superior prograns, physical 
plant expansion, minority student prograa, increasing baccalaureate 
degrees, an educational venture fund, and a model for ninimal 
doctoral program of high quality, section II, a statistical report, 
reviews freshaan engineering cooperative program, graduate 
engineering enrollient, the TAGES television system, graduate degree 
production, and seaester credit hour production. (MJH) 
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The previous Annual -Reports of the Institute of Teth- 
nology have been addressed to a variety of topics in 
educational administration and management Each Re- 
port attempted to present a systematic, quantitative 
approach to v some specific problem of importance in 
the management of higher education in science and 
engineering. Specifically, the following topics have 
been addressed: * 

(1) The characteristics of the top engineering schools 
— 1969 Report 

(2) The. measurement of academic quality and 'the 
indices of exceJJ&nce — 1970 Report 

(3) The quantitative, ^valuation of faculty perfor- 
mance and the specification of standards of pro- 
ductivity and excellence — 1971 Report 

(4) The characteristics of the college-age population 
dynamics and the American economy as deter- 
minants in educational program planning — 1972 

♦ Report : 

(5) New concepts in budgeting and decision making 
using Zero-Base Budgeting and the techniques of 
Objectives, Strategies and Tactics — 1973 Report 

This, the 1974 Annual Report, attempts to draw these 
•five elements together by presenting a fiye^-year plan 
for the SMU Institute of Technology for 1975-1980. It is 
designed to serve as a specific application and example 
of the geheral principles covered in earlier Reports. * 

In common with all other Reports, the 1*974 Report 
closes, with a Quantitative summary and interpretive 
analysis of significant factors which occurred during 
the 1973-74 academic year. Thus, the 'first part is a look " 
qhead to* the future and the second part is a reflective 
view of the past. ■ *• 
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Section I INTENTIONS FOR 1975-1980 



As explained in the 1973 Report, the first step in 
long-range planning involves the establishment of well- 
defined organizational goals. There is often confusion 
between the meanings attached togoa/sand objectives. 
Here they are used to denote two different classes of 
intentions defined as follows: 

(l 1 A goal is an axiological intention whose attain- 
ment is a matter of subjective judgment. They are 
always expressed as 
To (action word) (object) (qualitative modifier) 

(2) An objective is an intention whose degree of 
achievement can be determined by comparison 
wiih specific objective measures, often within spec- 
ified time frames. They are measurable intentions 
which are always expressed as 
To (action word) (object) (quantitaive modifier) 

With this understanding of terms, and with overall 
University intentions provided by the Administration, 
the intentions for the Institute of Technology were devel- 
oped. This involved a three-step process. First, a meeting 
of the Institute administration - - Dean, Associate Dean, 
Assistant Dean for Undergraduate Programs, and De- 
partment Heads — was arranged for the purposes of 
goal setting. After several hours of discussion, a group 
of commonly understood intentions was developed. As 
a second step, theso were then referred back to the 
individual departments for review, criticism and addi- 
tion. All responses received were factored into the origi- 
nal statements. In the third step, the revised intentions 
were structured into hierarchical form and again were 
submitted to the faculty for their reaction. Once again, 
all responses were factored into the statements and 
into the hierarchical structure. It is worth noting that 
faculty response and comment in this process can be 
described most charitably as minimal. For whatever 
reason, the faculty was essentially passive as far as 
goal Eetting was concerned. 



The outcome of this process was a group of 14 inten- 
tions that are summarized as follows: 

1975-1980 

Statement of Intentions (GoaUs and ObfcctfrM) 

(1) By established measures of performance to stand 
among the top ten schools of engineering in the 
nation. 

(25 To provide educational programs in support of the 
service sector of the regional economy. 

(3) To provide support for the science, engineering and 
technology intensive industries of North Texas and 
,/ther regions. 

(4) To assure the existence and availability of excel- 
lence in other academic departments of the Uni- 
versity which complement and support the Institute 
of Technology curriculum. 

(5) To offer superior programs to superior siudents in 
Civil, Electrical, Mechanical and Systems Engi- 
neering and in Computer Science and Operations 
Research. 

(6) To develop ^ic 1 complete a set of innovative and 
excellent un> ^graduate laboratories. 

(7) To double bac ^laureate degree output to 150 de- 
grees per yec 

(8) To maintain Master's degree output in the range 
from 125 to 7f<%< per year. 

{95 To award at least 25 doctorates per year, with 10 
or more being the Doctor of Engineering which 
aims at engineering practice. 

(105 To secuie public recognition of Institute accom- 
plishments — on the campus, in the local North 
Texas area, and nationally. 

(11) To initiate an "open University" pre-engineering 
program. 

(125 To dramatically improve the opportunities for 
women and minorities as students and faculty 
within the Institute of Technology. 



FIGURE 1 



Hierarchy of Intention* 



/ 



1) By established measures 
of performance to stand 
among the top 10 schools af 
engineering in the nation. 



6) To develop and complete 
a set of innovative and ex- 
cellent undergraduate lab- 
oratories. 



2} To provide educational 
programs in support ol the 
service sector oi the region- 
al economy. 



45 To a^ure the existence 
and availability of excel- 
lence in other academic de- 
partments of the University 
which complement and 
support the Institute of 
Technology curriculum. 



7) To double baccalaureate 
degree output to 150 de- 
grees per year, 



3) To provide support for 
the science, engineering and 
technology intensive Indus- 
trie* of North Texas and other 
regions, 



5) To offer superior pro- 
grams to superior students 
in CE, EE, ME, SE and Com- 
puter Science and Opera- 
tions Research, 



T 



85 To maintain Master'* de- 
gree output in the range 
from 125 to 200 per year. 



9) To award at least 25 
doctorates per year, with 10 
or more being the Dr. of Engi- 
neering which aims at engi- 
neering practice. 



10) To secure p- Me recog- 
nition of Institute accom* 
plishments * on the campus, 
in the local No'th Texaa 
area, and nationally. 
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11) To initiate an "open 
University" pre-engineering 
program. 



12) To dramatically im- 
prove the opportunities for 
women and minorities as 
students and faculty within 
the Institute of Technology. 



135 To achieve an increas- 
ing degree of interaction 
and support with and from 
governmental agencies. 



14) To construct a major 
laboratory facility of 40,000 
square feet, 
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(13) To achieve an increasing degree of interaction and 
support with and from governmental agencies. 

(14) To construct a major laboratory facility o{ 40,000 
square feet. The hierarchical arrangement of these 
intentions is shown in Fig. 1. 

The sections thai follow cover the general strategies 
that are being implemented to assure the achievement 
of these intentions. 
Intention 1 — Achieving ExctUtnct 

Excellence in engineering and science education pro- 
grams can be measured. This subject was reviewed at 
length in the 1970 Annual Report and the review was 
based upon a landmark publication by the National Sci- 
ence Board entitled 1 "Graduation Education — Param- 
eters for a Public Policy." This document identifies a 
number of correlates of quality. These were derived by 
examining those "best" schools Identified in the Cartter 
Report and then determining if there were any correla- 
tions between perceived quality and various mea- 
surable factors. These were identified as the correlates 
of quality. The authors of the report made it clear that 
the more correlates of quality demonstrated by a 
school, the greater its likelihood of being identified with 
the "best," that the correlates were synergistic. It was 
also noted that the mere achievement of these per- 
formance standards was no guarantee of excellence, 
but that it was hard to imagine that any school de- 
scribed by such characteristics would no; possess a 
high degree of excellence. 

The six most important of these correlates of quality 
are identified in Table 1. The seventh one, as noted in 
the 1970 Report, is a measure of minimum faculty pro- 
ductivity in the classroom requisite to quality instruction 
and minimal exposure of all faculty to students. These 
factors are all ratios of eight different indices which are 
readily determined for any school. Their average 
values for the three-year period 1970-1973 for the Insti- 
tute of Technology are given in Table 2. The corres- 
ponding correlates of quality for SMU, compared to 
those which characterize the "best" schools, are com- 
piled in Table 3. It it worth noting that SMU perfor- 
mance in all cases except one, equals or exceeds that 
associated with excellence. The one case in which its 
performance is somewhat below the standard is a by- 
product of the large TV graduate program which is the 
result of strategies supporting Intentions 2, 3 and 8. 

1 Superintendent of Documents, 1969, U. S, Government Printing OMioe, 
Washington, D. C. 20402. 

TABLE 1 

Th» Measure* and the Model of Excellence 



(15 


Number of doctorates produced per year 


25 


(2) 


Face values of research per year 


$35,000 




Number of full-time faculty 


0.43 


(3) 


Doctoral degrees per year 




Number of full-time faculty 


0.1 


(4) 


Doctoral degrees per year 




Number of FTE graduate students 


0.2 


(5) 


Doctoral degrees per year 




B.S. degrees per year 
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(6) FTE graduate students 4.24 
FTE faculty 

(7) Student credit hours taught per year 250 
FTE faculty 

Thus, it is taken as a part of this plan that Intention 1 
- - By established measures of performance, to stand 
among the top engineering schools of the nation — 
cun be achieved if Institute and faculty performance 
is sustained at current levels and preferably improved. 
This means that the high standards set for faculty per 
formance and identified in the 1971 Annual Report 
must be continued. I* also means that the process of 
quantitative evaluation of faculty performance begun 
in 1971 must be continued. 

Fig. 2 reproduces the evaluation form described in 
the 1971 Annual Report. It also shows the average 
level of faculty pej formance for that year in each cate- 
gory. Achievement of excellence comparable to the 
"top 10" schools requires that this performance be im- 
proved, particularly in research productivity. Conse- 
quently, during the 1975-1980 period, the award of 
continuation appointments, of tenure, promotions and 
new faculty acquisitions must be heavily influenced by 
these performance standards if the intention of national 
eminence, Fig. HI), is to be achieved. 

TABLE 2 



SMU Performance Indies* 



1970-1973 

Factor 3-year average 

Doctoral degrees per year 32 

Master's degrees per year 167 

Bachelor's degrees per year 78 

Student Credit Hours (SCH5 12,393 

Numher of full-time faculty 45 

Research in force (face value) $1,716,628 

FTE graduate students (SCH/95 334 

FTE faculty 50 

TABLE 3 



SMU Performance 







1970-1973 






3-year 




Top 10 ' 


average 


Factor 


Model 


SMU" 


Doctorates per year 


25 


32 


Research (face value) 


$35,000 


$38,147 


full-time faculty 




on? 


Doctorates/ year/full-time 


0.43 


faculty 


0.1 


0.096 


Doctorates/year/FTE 


graduate student 




0,41 


Doctorates/year/ 


0.2 


B.S. degree/year 




15.68 


FTE graduate students/ 


4.24 


FTE faculty 




248 


SCH/FTE faculty 


250 


Also note the number of degrees/faculty 


6.16 
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FIGURE 2 



Avtroa* for 47 Substitute Faculty 



Name d Hatei 



Name ot Person Hated . 



Date: 



UnsatisJaeiory 



Good 



Superior 



©utitandlna 



PERSONAL 
QUALITIES 



tower 10° n 



40% 



£0% 



Upper 10% 



mrriATtvE 



Ritma Score Adjust Job 

RaUna Score Points :- 
X by Secie + 
10 factor Adjust 



Extent to which he 
u*»*s what needs to 
bo done and qets 
it done. 



Must be to'd, 
no personal 
initiative. 



Needs clone. 

frequent, 

supervisor!, 



Requires 
avera ?e 
supe msion, 



In d*^ ondent; 
rrsoutceiul , 
a^'ts, 



Htghiy re- 
sourceful and 
aaqressive. 



±3 



7.S* 



7.M 



7.18 



7.SS 



effort tor unit i 

Motivation to achieve 
ui.it aoulx, without 
reqard to 
effectiveness. 



Exei is effort 
only when 
forced 



Could do much 
bettor than ho 
does. Low 
effort. 



S» tiftfactoty; 

averaao 

motivation. 



Hard worker, 
above average. 



Intense motiva- 
tion: maximum 
cHoit. 



7.34 



7,14 0 7.34 



RESPONSIBILITY I 



Dependability, 
reliability, 
trustworthiness, 
persistence. 



Unreliable, r,t 
jives up easily, 
ot evades 
normil author- 
ity lines. 



G»«tn by, 
avoids 

responsibility. 



Tl uytwoithy. 
teliable; 
avetaa*' 
persistence. 



Pel niblr. in 
spite o! 
piebloms. 



1.61 



Completely 

reliable; 
always finishes 
job at any cost 
to himself. 



Ml 



±3 

•.Of 0 S.M 



PERSONAL 
RELATIONS 



1 



r".ffeotiVem»sn in 
tie ahna With peers 
and others to achieve 
unit goals . 

professional t 
activities 



I neon m dp rate; 
M»'.j ltve 

hatd to aet 
•ii«'iM wMh. 



Indifferent 
to nerds of 
others; UtUe 
effort 'o 
coopei ate. 



MmnlnnB rood 

relations, 
understands 
^nd jr. attuned 
to others. 



Well-liked by 
others; 
pncouiO'jnp 
cooperation. 



7& 



Very sensitive 
in human 
nature: skilled 
at secunna 
cooperation. 



7.3i 



±3 

7.31 0 



7.31 



Activities in 
professional soc.otios, 



Inactive; do*.»a 
n>>t i>aticipate 
l«»r j]|y oi 

n itionally. 



Faiily active 
locally; attends 
meiMirms; not 
an rtticer. 



Active locally; 
frequently a 
local Officer, 
active attendee. 
Presents 1 
paper/year 
nationally. 5.34 



Occasionally 
holds national 
committee 
posts and pre* 
sent.", at least 
2 papers/year. 



Very active 
nationally and 
locally with 
tr*-qu»'nt 
olfjoes, com- 
mittees, 
papers, 



3.34 



5.S4 0 



5,64 



UNIVERSITY 
SERVICE 



Service on SMU or 
Institute Committees, 
in quidanee, counrel- 
uq, student 
societies, etc. 



Avoids servt-e 
on commit!!*?!, 
or guidance 
rnd courtBohna 
duti-v. 



Seldom nomi- 
nated tor 
committee 
work or as a 
oounsrloi 
tends to 
• irumble over 
fxtia ' dut/, 



Occasionally 
corves on com- 
nuttem , works 
• ali etively, 
but not enthu- 
siastically, 
accepts an- 
sianed auid- 
anoi'/counsel. 



AcCi'ptr, dutu-3 
in '?u:danc*' 
find cminfii'hnq 
or on commit- 
trer. m a«od 
spirit and 
woiks con- 
Ltjuctively. a 
770S 



< .Vmmonly 
rionunjti'd and 
selveu with 
enthusiiiurn 
atjO" cllect. 



^3 



7JJI 



7.01 



7.0i 



RES EARCH PRODUCTION 
RESEARCH 



SUB-TOTAL PERSONAL JOB POINTS PJP - 43,80 



PRODUCTION 



Dtort and relative 
i.ucCefis in ri\n««arrh 
proposals and 



Do4»s not nub- 
nut proposalt, 
dt;ei* not do 
r<»r»e ii ch. 



Submits f<*w 
pi op^ca In; 
r^si-arch usu- 
ally on SMU 
fund*; Helow 
ll'»K yr. 



Submits pro' 
po!;al«. <>oc<5- 
i>i->naify ?: nr ■ 
ci-fifilul; $2bK 
A P«T Vf, 

4.51 avi'raae. 



Kubrmts rnfJny 
proposals, 
with frequent 

!.u<~oe;^; about 

prr 

y*'ar . 



ProIiiK- source 
of propo^^ls, 
unuajiy sue 
ci'tifituf, ovrr 
per y^-or. 



:I0 



4.51 



11.02 



13,02 



SCHOLARLY 
PRODUCTION 



Refers to publication 
of b'-'oks. in national 
' retern»d ' Journals, 
or nerves (ja 
editor ot such. 



i y Qf& not r ub' 
hsh at all. 
esreept for 
clasii not»>c, 



Occasional 
papers, no 
book;;, no 
editorships 



PubliHhes 
reaul irly |1 
I ip<a per 
year), perfiaps 
1 book. 

5*7 



Publishes 
i;tf-adily, ono 
oi two b'toks, 
editor p.>; i^ibly. 



20 or mere 
publications, 
over 2 books, 
n jf'.onajly 
focoamzed. 



±5 



5.47 



10.34 



10.34 



PH'D* 3 No Ph D 

PRODUCTIVITY students 
Aclually pioducna unrolled, 
oi for* "Casts b<*c<juuo 
ot enrollment 
in pipeline-. 



Occasional 
PhD. produced 
or hi pipeline. 



Pr oducoft 
about 0.S 
Ph.D.'s per 
year or pipeline 
lorccast. a 
5.33 



Attiacto larao 
aumb^.Ms; out- 
put over 0.i> 
P* i year, 



Pioduces I or 
more Ph.D.'s 
por year. 



5.33 



I0.6S 



I0.il 



TEACHING 



SUB TOTAL HESilARCH JOB POINTS - RJP r. 3S.62 



STUDENT 
INSPIRATION 



Motivation and 
inspiration of 
araduato r.tudento. 



N'^'iative 
reaction Irom 
students, 



DetiCjent in 

n,otsvatin(| 

studenty, 



Reasonably 
successful u". 
iTiotiv..'Mn'i 
students. 



Hnhly 
etfective; 
aood teacher. 



7.34 



Unusually 
etteetive; 
draws student 

acclaim. 



7.34 



dt3 

7.34 0 



7.34 



1EACHING 
EFFECTIVENESS 



Results ot the 
student evaluation or 
yaur impression. 



Bad teacher; 
in consider a to, 
ill prepared, 
inaitterent, 
unfair. 



Poor teacher, 
limited 

arasp, appears 
indifferent, 
ofton not 
prepared. 



, f ?o-r»o teacher, 
px^iestnan, 
adequate but 
hot mhpiima. 



Gocd teacher, 
considerate, 
fair, well 
prepared, 
interest ma. 



7,5S 



Outstandina 
teacher, enthu' 
luastic, com- 
murncate* well, 
popular. 



±5 



7.53 



15.17 



15,17 



TEACHING 
PRODUCTION 



Total number SCH 
produced per 
academic year. 



Delaw 100 
SCH/y^ar. 



Approstsmateiy 

2'JQ SCH/ymr. 



Approximately 
300 SCH/ year. 



Approximately 
3^0 SCH/yoai 



Over 400 SCH/ 
yoar, 



AS 



5.31 



10.55 



10.55 



EDUCATIONAL 
INNOVATION 

Extent to which 
creativity and 
•maamation, new 
appp.' icher, are 
u*;iiZed. 



Teachec same 

course from 
same book 
every >ear. 



Occasionally 
updates course 
and/nr prenen* 1 
t ition tech- 
nique when 

pu:.h..:I 



Cha- jes book 
and technique 
fairly often; 
i*v*a y year; 
keeps ceufBO 
up dated. 



Willjn<i to 
innovaf*', 
maker, courn ? 
improvements, 
but jucii -ieusly, 

6.73 



Makes every 
effort to bnn<f 
in new mate- 
rial, new 
teachina tech 
fC'l ■ ay. n«'W 
approachen. 



±5 



1.73 



13.55 



13^5 



ADEQUACY OF 
PftD. STUDENT 
SUPERVISION 



Students 
receive little 
or no direction, 
intact with 
advisor 
random/mof- 
toctive. 



Minimally 
adequate ' 
faculty direc- 
tion and 
supervision. 



Student.'; aie 
adequately 
prepared for 
dissertation 
defense, well 
counseled. 



Students well 
prepared and 
progress 
rapidly to do. 
aie« objectives. 

§.20 



Vitally involved 
with students 
on a continu* 
ina, informed 
basis. 



£5 



S.20 



12.40 



13.40 
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Intention 5 — Superior Program* 

According to Intention b, iho Institute of Technology 
will offer superior programs to superior students in 
Civil, Electrical, Mechanical and Systems Engineering 
and in Computer Science and Operations Research. 
There are two degree paths through the Institute of 
Technology one in Engineering and one in Apolied 
Science. These paths lead to the following degrees: 
Engineering; (Civil, Electrical, Mechanical, Systems) 

The B.S.X.E. — The baccalaureate — basically 
four years 

The M.SXE. — The Master's — one year past 

the baccalaureate 
The Engineer — One year past the Master's 
The Doctorate --- Either the Ph.D. or the Doctor of 
Engineering — basically three years 
past the baccalaureate 
Applied Science; (Computer Science and Operations 
Research) 

The B.A.S. - - Bachelor of Applied Science — 
four years 

The M.A.S. — Master of Applied Science 
The Ph.D. 

Degrees in Applied Science at the M.A.S. and Ph.D. 
levels, with major concentrations in the previously listed 
engineering areas, may be sought by students with 
baccalaureate degrees in the hard sciences and math- 
ematics. 

It should be noted that an effort has been made to 
identify the principal mainstreams of local industry in- 
terest and national academic interest, and to do those 
few things well For example, no effort is made to cover 
Chemical, Sanitary or Metallurgical Engineering. The 
limited resources available must be concentrated into 
a few areas to produce what F. E. Terman, former Pro- 
vost of Stanford University, identifies as "steeples of 
excellence." 

The basic plan at SMU l* described in detail in that 
part of this Report entitled "A Model for a Minimal 
Doctoral Program of High Quality/' 

Just as it is necessary to select a few major depart- 
ments to avoid spreading resources too thin, it is corre- 
spondingly necessary to select only certain specific 
academic areas within each major department. Tables 
4 through 8, which follow, indicate the areas that are, 
or are not, covered in the SMU program. As used 
here, the term covered means that graduate level 
research is underway. Obviously, it is necessary to be 
able to teach, principally at the undergraduate level, in 
all areas and this capability does exist at SMU, But 
excellence at any level in a given subject requires 
coverage in the research sense. Minimal coverage 
has been achieved at SMU, 

It is clear from this tabulation that the maximum 
strength exists in Electrical Engineering. The recent 
losses of key people must be replaced by senior people 
if departmental strength and productivity are to be 
sustained. The most important deficiency in this depart- 
ment is in the area of switched telecommunication 
systems. The highest priority must be attached to the 
acquisition of a senior man who can provide leader- 
ship and a rallying point for others. Although there 
are no such programs now in American engineering 

ERLC 



schools, every school will be trying to start one by 
1980. Thus, this is a place where \ho Institute can 
provide national leadership and greatly enhance its 
already good reputation. 

A similar situation exists in Mechanical Engineering, 
In this case the area of nondestructive testing is a "hot" 
technical area, but absent from the nation's campus***. 
The establishment of a major program in this arci jan 
be achieved at SMU with a relatively small capital 
outlay. Like telecommunications in electrical engineer- 
ing, it is an area of rapidly increasing importance in 
mechanical engineering and in industry, both locally 
and nationally. Its development at SMU could catapult 
the Mechanical Engineering Department into c posi- 
tion of national eminence and leadership while simul- 

meously complementing existing strengths. 

TABLE 4 
Principal Acadtmic Anas 

Civil Engineering 

Area* Covered at SMU (Research underway) 
Solid Mechanics 
Civil Engineering Structures 
Soil Mechanics 
Water Resources 

Environmental Science and Engineering 
Areas Not Covered at SMU (Courses are taught; 
no research) 
Graphics and Surveying 
Transportation and Traffic 
Hydraulics (except in the Fluid Sciences area) 
Water Quality 

Urban and City Planning - some in Electrical 

Engineering 
Highways 
Construction 

Coverage in Environmental Science and Engineering 
and in Soil Mechanics is only marginal 

TABLE 5 
Principal Academic Area* 

Electrical Engineering 

Areas Covered at SMU (Research underway) 
Electronic Devices 
Information Technology 
Systems Science and Technology 
Networks aid Circuits 
Biomedical Engineering 
Quantum Electronics and Electromagnetics 
Societal and Public Systems 
Electronic Materials 
Areas Not Covered at SMU (Courses are taught; 

no research) 
Energy Technology — Although much of this is 

covered in Mechanical Engineering in the 

Thermal Sciences. 
Computer Engineering — Although much is found in 

Computer Sciences Program 
Telecommunications 

8 
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TABLE 6 

Principal Academic Artas 

Mechanical Engineering 

Area* Covered at SMU (Research underway) 
Solid Mechanics 

Thermal and Fluid Sciences and Engineering 
Mechanical Design of Materials 
Environmental Science and Engineering 
Acoustics 
Gas Dynamics 
Areas No! Covered at SMU (Courses are taught? 
no research) 
Controls 

Materials and Manufacturing Processes 
Lubrication 
Tool Engineering 
Petroleum Technology 

Reliability and Quality Control; nondestructive 
testing 

Coverage in Environmental Sciences and Engineering 
is only marginal. 

TABLE 7 
Principal Academic Areas 
Computer Science 

Areas Covered at SMU (Research underway) 

Computer Systems Software 

Digital Hardware 

Mathematics of Computation 
Areae Not Covered at SMU (Courses are taught; 
no research) 

Management Data Processing 

Artificial Intelligence 

Sim! Nation Some coverage ir Electrical 
Engineering 

Analog Computers — Well covered in Electrical 
Engineering as are Hybrid Computers 

TABLE 8 
Principal Academic Areae 
Operations Research 

Areas Covered at SMU (Research underway) 

Deterministic Models 

Stochastic Models 

Information Systems 
Areas Not Covered at SMU (Courses are taught; 
no research) 

Decision Processes (Game Theory, Networks, etc.) 
Applications — specifically in such areas as; 
Health Care 

Production Control and Scheduling 
Reliability 

Transportation Systems 

The Systems Engineering Program offered at SMU is 
one of the first three Systems Engineering Programs to 
be accredited by the Engineers Council for Professional 
Development. Although the program resides aaminis- 
O s * 
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natively in the Computer Science/Operations Research 
Department, the curriculum offers opportunities for the 
student to concentrate his study in a number of areas 
including; Industrial Engineering, Operations Research, 
Manufacturing Engineering. Information and Control 
Sciences and Computer Science. 

Intention 14 — Physical Plant Expansion 

This section describes a long-range development 
plan for the physical plant of the Institute of Technol- 
ogy, a plan which should b.* satisfactory for virtually 
any foreseeable future period or changed condition. 
It has become possible because of recent developments, 
including the razing of an outdated gymnasium on 
the campus and plans for a new building for the School 
of Business Administration which will make available 
the Fincher Building now occupied by the Business 
School. 

The various activities of the Institute of Technology are 
currently located in five different buildings which can 
be briefly described as follows; 





Gross 


Net 


Caruth Engineering Building 


36.834 


22,905 


Lab Building No. 1 [Solid Mechanics] 


6,250 


4,658 


Lab Building No. 2 




[Information & Control Sciences] 


10,250 


7,853 


Lab Building No. 3 




[Thermal & Fluid Sciences] 


6.280 


4,392 


Bradfield Computing Laboratory 


17,956 


11,957 


Science Information Center [third floor] 8,000 


6,000 


[estimated] 






TOTAL: 


85,570 


57,765 



This is a very small amount of square footage for an 
operation of the magnitude currently maintained by the 
Institute of Technology, Except for the addition of the 
space in the Bradfield Building, this is essentially the 
same space that was being used eight years ago, It 
should also be understood that a large portion of the 
Bradfield Computing Laboratory is used by the entire 
University community, not just by the Institute of Tech* 
nology. The same is true of tho Caruth Engineering 
Building because the classrooms in that building are 
used by all of the University. The Institute has been 
able to maintain its high level of productivity in degree 
production, within this small amount of space, because 
of the large number of industrial classrooms in the 
TAGER TV system, 

As things presently stand, the Institute of Technology 
is completely locked into a fixed space position with 
no place to go to develop new programs or even to 
provide basic minimum facilities necessary for existing 
faculty members to conduct research. This has been a 
condition that has characterized Institute status for the 
last four or five years. The present undergraduate lab- 
oratory facilities are inadequate. But there is no way 
to correct this deficiency because there is not enough 
surplus space available to the Institute to install proper 
undergraduate laboratories. 

The Fincher Building, which is presently occupied 
by the School of Business Administration, includes 
67,784 gross square feet, or 34,338 net square feet. In 
addition, it would be possible to build a fourth labora- 
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tory building, identified as Lab Building No. 4, measur- 
ing approximately 275 feet by 125 feet, which would 
total about 34,375 gross square feet (about 23,031 net) 
in the space presently occupied by the Girls Gymna- 
sium and the tennis courts, This fourth laboratory build- 
ing could be constructed on a concrete slab, one story 
high at a cost of perhaps $25.00 per square foot, or a 
total cost of about $860,000, If these two buildings, 
Fincher and Lab Building 4, wers assigned to the 
Institute of Technology and the space on the third floor 
of the Science Information Center was vacated, it would 
give the Institute of Technology a total of 179759 gross 
square feet (about 109,134 net square feet), or about 
twice the space currently available. 

Assuming that this space was available to the Insti- 
tute, the best plan might be to identify the Co ruth Engi- 
neering Building and Laboratory Buildings 1, 2 and 3 
as the physical plant for the Electrical Engineering 
Department, including Biomedical Engineering. All 
administrative and other activities should be moved 
out of the Caruth Building, and into the Fincher Build- 
ing, with the exception of the four TV studios. The 
Caruth Engineering Building would then be used for 
the TV classrooms, graduate student study spaces, 
faculty offices, and principally for undergraduate lab- 
oratories. Laboratory Buildings 1, ?. and 3 would be 
converted to heavy duty research laboratories, pri- 



manly in the Electronic Sciences and Biomedical Engi- 
neering. The third floor of the Science Information 
Center would be vacated. 

The new Laboratory Building No. 4 could be desig- 
nated as the Civil and Mechanical Engineering Building 
and all activities which had previously been housed 
in Caruth and in Laboratory Buildings 1 and 3 could 
be moved into that facility. This is only one possible 
plan for the use of Laboratory Buildings 1, 2, 3 and 4. 
Closer analysis may suggest alternative assignments. 

The Department of Computer Science and Operations 
Research would remain in the Bradfield Computing 
Laboratory. All facilities and personnel not associated 
with that activity could be ttoved mto Fincher. Further- 
more, the department will require some space in 
Fincher because it is already overcrowded. 

This would place all of the non television classrooms, 
conference rooms, administrative offices, reading rooms 
for students and so on in the Fincher Building* It would 
be many, many years before the Institute could fully 
occupy all of this space so that a large proportion of 
it would be available for general University use. This 
would make a major increment in office and classroom 
space available to the University as a whole because 
most of it is now fully utilized by the School of Busi- 
ness Administration. 
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It would appear that the? foregoing physical plant 
development could b<» accomplished with five decision 
packages at tho following approximate costs: 

Package Number Package Name Cost 

Package No. 1 Laboratory Building 4 $860,000 
Package No. 2 Refurbish Lab Buildings 

L 2 and 3 25,000 
Package No. 3 Move Electronic Sciences 

out of SIC-3 100,000 

Package No, 4 Refurbish Ftncher Building 50,000 

Package No. 5 Refurbish Omith Building 50,000 

All th*»se estimates may be in errnr to some degree, but 
in any < % vent, it is clear that the entire proieci could be 
accomplished for less than about one or SI. 2 million. 
Considering the overall magnitude of the project, that 
is a tremendous bargain by any test. 

Intention 12 ~ Minority Student Program 

In the National Conference on the Recruitment of 
Minority Students that was held in Washington in 1973, 
the following koy points emerged as important factors 
in the recruitment and retention of minority students in 
predominantly white schools: 

(1) They need tuition assistance in nearly all rases. 

(25 In many instances, they come from desperately 
poor families, whoso expectation is that the poten- 
tial student will work and earn money to contribute 
to the tamily expenses. His removal from this enter- 
prise by full-time attendance in school can work 
hardships upon his family. Consequently, it is 
imperative that, while he is a full-time student, he 
be provided with some sort of spending money. 

(3) The program must move to precisely the same levels 
as programs for white students. The minority com- 
munities believe that a double standard would be 
a rip-oil that they would not accept. 

(4) Assuming that student performances and attitudes 
are accepted, the companies must be willing to 
guarantee a job at the end to establish credibility 
for the program. Too many inducements and prom- 
ises have been made in the past which have not 
been kept and credibility of the Establishment is 
not high. 

With these considerations in mind, the follov'ing gen- 
eral elements have been incorporated into the SMU 
Plan: 

(1) During the student's first year at SMU, the company 
would agree to pay full tuitbn to allow him to go to 
school full tin e and would additionally provide him 
with some sort of stipend 'or spending money and 
to contribute to family support, 

(2) The company would agree to provide the student 
wit!: a co-op job for the remainder of his time at 
SMU with tuition assistance depending on need. 

(3) Those efforts would be coordinated with any tui- 
tion equalization scholarship programs operated by 
either the State or Federal Government; the purpose 
of this last prevision being to minimize the overall 
cos* to the sponsoring company. 

(4) SMU would endeavor to recruit the students, but 
would welcome nominations from the companies 

/tk themselves, cither from their work force or from 
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rhildren of their employees. 



(5) The program is aimed at all minority groups, Negro, 
Spanish surname <md American Indian. 
Assuming that a minority student does not receive 
any financial aid from any source other than his or her 
sponsoring firm, the cost of sponsoring a student is 
estimated to be $1 1,000 in total. This cost figure is based 
on the following assumptions: 

(1) The student will bo able to complete the freshman 
engineering curriculum in two semesters, i.e., h© or 
she will not require remedial work or will not need 
a summer term to yield a lighter- than normal load 
in tne regular term. 

(2) The sponsoring firm will pay for all of the student's 
expenses for the freshman year, then only for tuition 
aftei this. This is based on the premise that a student 
will coop with the firm after his freshman year, 
and thus, be able to pay for all expenses other than 
tuition through his co-op earnings. 

(3) SMU tuition and fees will not increase beyond 
$2,450 per year. If it does increase, costs will rise 
accordingly. 

The costs for a student's freshman year will be: 

Tuition 52,200 

Room and Board 1,300 

Fees 250 

Books and Supplies 150 

Spending Money (u $50/mo. 450 

Total $4,350 

After the freshman year, it is assumed that the student 
will co-op with his sponsoring firm, and will receive a 
normal co-cp salary. The sponsoring firm will pay the 
tuition for the student during each school term, and 
this will total approximately $6,750 (based on 197475 
charges). 

There are a number ol other sources for financial 
aid, including: 

(1) Texas Equilization Grants which are provided by 
the State of Texas for Texas students who wish to 
attend private universities in Texas, The value of 
these grants is up to $600 for each academic year. 

(2) Basic Educational Opportunity Grants (BEOG's) 
which are provided by the Federal Government for 
freshman students who show a rather high degree 
of n nancial need. The value of these may be from 
$500 to $800. 

13) Supplemental EOG's which provide additional funds 
for students with greater need than is called for in 
the BEOG program. 

(4) Other scholarships which are administered by 
SMU's Financial Aid Office. 

It is anticipated that most of the students who will 
be selected for the Minority Student Program will be 
able to receive one or more of these forms of financial 
assistance. The cost to the sponsoring firm will be 
reduced accordingly, but to an extent that cannot be 
predicted in advance. 

The program has been well received and a number 
of companies represented on the Board cf Directors of 
the SMU Foundation for Science and Engineering have 
agreed to sponsor minority students. 
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Intention 7 — Increasing Baccalaur^tta D«gv*« 

By late 1972, it war, increasingly evident that a criti- 
cal shortage of engineering baccalaureates would oc* 
cur by 1975, This was recognized by Texas Instruments 
Incorporated and a cooperative effort with SMU was 
undertaken to assure TI's long-range manpower needs. 
Fortunately, this matched the SMU desire to increase 
the size of its baccalaureate programs, 

Accordingly, the SMU-Texas Instruments Engineering 
Development Program was established in the Spring 
of 1973 to provide for the education, on a part-time 
basis, of 75 Tl employees through the Bachelor's degree 
in engineering. As initially conceived, the participants 
were to be employed full time by TI, but would be 
released during the morning hours from 8:00 to 12:00, 
five days a week, to attend classes on the SM'J campus, 
It should be no*ed that SMU has three closed-circuit 
TV channels into Texas Instruments and could provide 
much of the instruction by TV; however, TI manage- 
ment insisted that all instruction be on campus so that 
the students could be exposed to the greatest extent 
possible to an education in a campus environment 
removed from the conventional in-plcnt training 
atmosphere. 

The 75 students were to be about equally divided 
among three a;eas tri interest to TI — Manufacturing 
Engineering (first identifed under Industrial Engineer- 
ing and later under Systems Engineering), Electrical 
Engineering, and Mechanical Engineering, The initial 
selection of students was made from applicants who 
had completed about two years cf college work includ- 
ing mathematics through integral calculus, 

The prcgram was to begin in the Fall 1973. It was rec- 
ognized that refreshe r type courses would be required 
during the Summer 1973 for the students who had not 
been enrolled in foimal credit-type courses for a num- 
ber of years. Accoraingly, three noncredit courses were 
offered durinq the Summer 1973: 

SS 1301 Calculus Review - - Part I 

SS 1302 Calculus Review - Part II 

IC 1305 Fundamentals of Electrical Engineering 

Except for the calculus review the refresher courses 
were fairly conventional lecture sessions. In the calculus 
review courses, however, lectures were supplemented 
with video tapes, study guides, and lecture notes (these 
materials available as Calculus Revisited Parts I, II, 
III were purchased from the Center for Advanced 
Engineering Study at M.I.T.). 

Enrolled for the refresher courses during the Summer 
1973 were 19 electricals, 13 industrial, and 9 mechani- 
cals. Upon the completion of Calculus Review — Part I, 
three students had withdrawn iron) the program and 
it was clear that almost hall of ihe remaining students 
needed additional review on the material of Part L 
Accordingly, the math class was divided into two 
groups --one group of 17 students entered a more 
detailed review of Part I to prepare them to take SMU's 
third calculus course in a three course sequence. The 
other group of 21 students continued with Calculus 
Review — - Part II. 

In the Fall of 1973 the program was brought up to 
full strength with 76 students enrolled. Tne distribution 
of these students and changes that occurred dating the 



Enrollment With- 

Fall 1973 drawals 

Electrical 35 3 

Industrial 17 3 

Mechanical 24 1 



Grad* Enrollment 
uated Spring 1974 

1 ' 31 
14 
23 
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r all semester are as follows: 



One year is a relatively short sample time to estab- 
lish conclusions on what is actually a rather bold 
experiment in engineering education; however, it is 
clearly a successful program and is to be expanded 
by Texas Instruments tp have in school continuously 
for the next several years 100 engineering students at 
the junior and senior levels. In many respects the 
educational backgrounds and motivations of these stu- 
dents resemble those of the better World War II Veter- 
ans and make this group a welcome addition to the 
campus. 

THE NEED FOR AN EDUCATIONAL VENTURE FUND 

It is necessary that an Educational Venture Fund 
be established by the SMU Foundation for Science and 
Engineering, and operated by the Foundation in sup- 
port of the Institute of Technology. 

It should be the purpose of this Fund to allow strate- 
gic investment of resources to promote future growth 
of the Institute of Technology, growth in quality or in 
size or in effectiveness. The Fund would invest in 
projects which aim to increase Institute revenues from 
tuition, research and annual giving; alternatively, other 
projects could aim to reduce expenditures. 

In part, the Educational Venture Fund should resem- 
ble an endowment fund. That is, one part of the Fund 
should be permanent and its corpus should not be 
mv<ided. Instead, only earnings from this permanent 
part of the Fund should be invested in proposed educa- 
tional ventures. 

Other parts of the Fund need not be permanent. A 
particular donor might desire to fund a particular 
project over a certain specified time frame and provide 
the funds for that. Other projects might involve a one- 
time expense which a particular donor might wish to 
support. Thus, the Fund should have both permanent 
and nonpermanent components. 

It is proposed that the Foundation look to this Edu- 
cational Venture Fund, rather than to a conventional 
endowment, to secure the future of the Institute of 
Technology as an innovative school. 

It is imperative that the effort to raise money for this 
Fund does not interfere with fund raising for annual 
operations. If that occurred, the diversion of support 
to new activities could collapse the existing program. 

Beginning in 1974 75, the budget of the Institute of 
Technology will be constructed, as described in the 
1973 Annuai Report, as a series of rank-ordered deci- 
sion packages. The annual operating budget will fund 
those decision packages of tho highest rank whose 
cumulative cost does not exceed Institute revenue from 
tuition, research and annual giving. Those decision 
packages falling bek w this cutoff line will form the 
creative reserve of projects for consideration for fund- 
ing from *ne Educational Venture Fund. 

All decision packages in the creative reserve will 
be approved by the President of SMU, or the Provost, 
prior to submission to the Foundation for consideration. 
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Tho list of decision packages submitted will not be 
rank ordeuxi whon it u; submitted to tho Foundation. 

Tho Uxoeuiivo Cotnmitt* ■!> nf the Foundation will rcmk 
order the decision packages with each committee mem- 
ber in attendance having a vote for each decision 
package. Tho committee will also set the cutoff line, 
funding those packages above the line. This identifies 
the expenditure level permitted iron the Fund at that 
time. 

These recommendations will then be presented to 
the entire Board of the Foundation for their considera- 
tion and action. 

Strategic decision packages already identified for 
tho 1975-80 time frame include the following; 

Package 

No. Package Name Cost 

1 Nondestructive Testing $ 90,000 total 

2 Telecommunications 1^,000 per year 

3 New Laboratory Building 1,000,1)00 

4 Minicomputer 11,000 

5 ME Undergraduate Lab 20,000 

6 Biomedical Student 

Support 1 2,000 per year 

7 Undergraduate 

Hydraulics Lab 30,000 

8 Remodeling of Caruth 

9 Remodeling of Lab Bldgs. 

1.2,3 

10 Remodeling of Fincher 

1 1 Move Electronic Sciences 

A MODEL FOR A MINIMAL DOCTORAL 
PROGRAM OF HIGH QUALITY 

". . . a minimal doctoral program of high quality 
(in science and engineering) might contain at least 
7 graduate departments (i.e., minimal groups, not 
formally or informally structured groups, each con- 
taining diverse specialties), a total of 49 faculty 
members (typically of the rank professor or associ- 
ate professor} and 343 doctoral students/'* 

The foregoing specification is based upon the widely 
accepted concept that any given academic area 
requires a "critical mass" of faculty members of out- 
standing qualification to achieve a state of self-sustain- 
ing excellence. In general in an average sort of way, 
this number is taken to be seven. Thus, sustained excel- 
lence requires approximately seven main areas of 
seven faculty members, each associated with seven 
doctoral students. 

There is nothing absolutely immutable about the 
number seven. Stanford had ono of the two best Chemi- 
cal Engineering Departments in the country with a 
faculty of only four. The number required depends upon 
the excellence of the faculty — the higher the faculty 
quality, the fewer that are needed. But seven is com- 
monly accepted as a good "center" value for "good" 
people. 

These staffing levels are closely approximated in the 
SMU Institute of Technology. This is reflected in Table 
9 which identifies the seven areas of principal concen- 
tration and the staffing level included in the 197475 
budget. The budget also includes three additional peo- 



ple who serve in lull-time nonteaching, nonrese'irch 
posts. The principal faculty deficiency is in Information 
Systems and Sciences, notably in Switched Telecom- 
munications, and it is here that new additions should 
be made. 

"Graduate Education — Parameters for Public Policy, 
National Science Board, National Science Foundation, 
1969, Washington, D. C, p. 102. 

TABLE 9 

Area* of Concentration (Minimal Groups) 



Name 

Computer Science 
Operations Research 
Electronic Science 
Information Systems and Science 
Systems and Control Science 
Solid Mechanics 
Thermal /Fluid Sciences 



1974-75 Budget 
Number of Faculty 

~7.5~ 
5.5 
8.0 
4.0 
7.0 
7.0 
8.0 
47.0 



It should also be understood that seven areas is also 
a minimum. A higher level of excellence requires a 
broader spectrum of activity. The next area, the eighth, 
to be added should be in the field of nondestructive 
testing with a staffing level rising from one to four over 
a period of about three years. 

Total operating costs are determined primarily by 
the number of faculty involved in a program, and only 
in a minor way by the number of administrators. Thus, 
the foregoing concept of the staffing requirements for 
a minimal program of high quality can be used to 
construct an approximate cost model. 

For example, assume that the faculty consists of 49 
faculty members, including the Dean, Associate Dean 
and Department Heads. Assume that there are three 
additional full-time administrators not engaged in 
faculty duties. It is assumed that all 49 faculty members 
are able and willing to pursue research and direct 
doctoral students. Because of differing startup and stop 
dates ci research grants and contracts, fluctuations in 
graduate student enrollment, and changing patterns 
of funding support, if is assumed thai it will never be 
possible for more than about 80 percent of the faculty 
to be actively engaged in supported research at the 
same time. Thus it is assumed that 80 percent of the 
faculty teach 6 credit hours each term and 3 credit 
hours in the summer for a total of 15 credit hours per 
year. The other half of their time is committed to 
research. As noted above, it is assumed that, even 
under the most ideal practical conditions, 20 percent 
of the faculty will not be involved in research or the 
Ph.D. program. They are assumed to teach 9 credit 
hours per term, and not at all in the Summer, for an 
annual average of 18 credit hours. Thus, for the aca- 
demic year, if F denotes the number of faculty, 

TCH - 0.8 F (125 + 0.2 F (185 - 13.2 F 
where TCH = Teaching Credit Hours 
This defines the number of courses that can be offered 
per year. With 49 faculty members, and assuming all 
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courses are 3 credit hours, this yields about 645 credit 
hours or about 215 courses per year This should be an 
entirely adequate monu of roursos for a wide range of 
student interests, but sufficiently limited to a^oid undue 
dissipation of faculty energies. 

The major items of expense can be estimated in a 
similar way and expressed in terms of the number of 
faculty F and administrators A. This is illustrated for 
14 major items of direct cost in the first column of Table 
10. The second column gives the actual funds budgeted 
in each category in 1974-75 for the Institute of Tech- 
nology. The last column then gives the predicted 
expenses for minimal excellence assuming 49 faculty 
and three administrators. It is apparent that the Insti- 
tute is not yet up to the minimum expense levels neces- 
sary for sustained excellence. The differences arise 
primarily in the categories of facultv salaries and grad- 
uate student support. Faculty salaries are below the 
model because current staffing is two positions below 
the model and some present faculty are not capable of 
original research and do not qualify for the higher 
average salary indicated by the model Their inability 
to acquire outside research support accounts for the 
difference in the actual funding level for graduate stu- 
dents and that specified by the model. It is interesting 
to note that total operating costs can be computed from 



these tables very simply as follows: 

$47 t 135xF f 19,075 x A ~- Total Direct Expense 
It is obvious that a very good horseback guess comes 
out at $50,000 per faculty member* 

In return for this level of expenditure, faculty 
performance should equal or exceed the levels given 
in Table 11. Indeed, expense levels shuuld advance to 
model levels only as faculty productivity reaches and 
exceeds the levels given in the Table. Achievement of 
these performance levels requires a substantial increase 
in enrollment without an increase in faculty. Addition- 
ally, a higher proportion of the faculty must secure 
outside > search support at higher funding levels. 

TABLE 11 



The Performance Level 



(1) Ph.D. degree output — 25 + per year 

(2) B.S. degree output = 125+ per year 
(35 M.S. degree output = 125-200 per year 

(4) Research grants/faculty member > $25,Q0Q/year 

(5) SCH/faculty member/year > 350 

(6) Graduate student credit hours/faculty > 70 



TABLE 10 



The Cost Model 





1974-75 


Total 


Unit Costs 


Budget 


Model 


(1) Total faculty salary 






Fx $25,000 


$1,068,840 


$1,225,000 


(2) Secretarial support 






0.3 (F-f A) x $6,200 


90,695 


96,720 


(35 Fringe benefits 






0.12 (F)x $25,000 


107,410 


147,000 


(4) Travel 






$650 x(F + A) 


32,300 


33,800 


(5) Supplies 






$1,000 xF 


42,530 


49,000 


(6) Telephone (connection + ID) 




$520 (F-f-A) 


26,500 


27,040 


(7) Equipment 






$1,000 xF 


20,700 


49,000 


(8) Technician Support 






$400 x F 


16,546 


19,600 


(9) Typewriters and Maintenance 




$150x.3x(F f A) 


1,840 


1,840 


(10) Contingent reserve 






$400 x F 


0 


19,600 


(11) Graduate assistants 






1.6 x Fx $5,800 


301,768 


454,720 


(12) TV Operations 






1.1 xFx2x$900 


92,260 


97,020 


(13) Scholarships 






$2,000 xF 


98,000 


98,000 


(14) Administrators 






Ax $16,000 


47,700 


48,000 


TOTAL 


$1,947,089 


$2,3667340 
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Graduate Engineering Enrollment 

Figure 8 runipui*':; th^ changes in full- and part-timo 
graduate engineering enrollments from 1968 to 1972 for 
all schools ottering graduate engineering programs. 
Graduate engineering enrollments tor the Institute of 
Technology are shown using the total full-time equiva- 
lent. The changes in enrollment levels for graduate 
engineering at SMU tend to follow the pattern of the 
changes recorded for part-time enrollments at all 
schools. This similarity in the pattern of change in 
enrollment levels is a reflection of the fact that the 
graduate student body at SMU includes substantial 
numbers of students who are employed full-time in 
industry and take graduate engineering courses via the 
TAGER Television Network. 

The increase in part-time graduate enrollment shown 
for all schools offering engineering programs, which 
occurred in 1973, appears to reflect the recent upturn in 
employment opportunities for engineers. However, the 
pool of potential graduate engineering students lias 
fallen off since 1969 because of the shrinking under- 
graduate engineering population. The head-count fig- 
ure of graduate students enrolled in all engineering 
schools is down 1.1% in 1973 from the previous year. 
Similarly, the head count for graduate engineers at SMU 
is down 1.8% from the 1972 level See Figure 9. 

Tr;e flight from engineering which has occurred at the 
undergraduate level since 1969, removed some of the 
best students who would have been the most likely 
candidates for graduate work had they not switched 
to other fields of study. Thus, not only did the falloff in 
the production of Bachelor's degrees reduce the number 



The TAGER Television System 

Most of the graduate courses offered by the Institute 
of Technology uro presented on the TAGER Television 
Network. The general TV enrollment patterns at the 
various receiving locations appear in Figure 10. 

Figure 11 reveals the general TV enrollment pattern 

in the various departments and academic centers of 
the Institute and includes a comparison of off-campus 
and on-campus enrollments, The impact of recent "new 
hires" of engineering by the TAGER industrial affiliates 
is clearly shown in the increase in enrollments recorded 
for the Spring semester 1974. 
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Geographical Distribution of TV Enrollmtnta 
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Appendix I Resident Administration 
and Faculty ot the Institute 



RESIDENT ADMINISTRATION— As of May 31, 1974 

Thomas L. Martin, Jr., Ph.D. 

Dean of The Institute? of Technology 
Leon Cooper, Ph.D. 

Associate Dean of The Institute of Technology 
lack W. Harkey, B.S.M.E. 

Assistant Dean of The Institute of Technology 
George P. Schmaling, B.S.E.E. 

Assistant Dean for Industrial Relations 
Peter Van't Slot, M.B.A. 

Assistant Dean for Institute Development 
Finley W, Tatum, Ph.D. 

Assistant Dean-Undergraduate Division 
James King. C.P.A. 

Finance Officer of The Institute of Technology 
Robert Dupree 

Engineer: TV System 
Barbara Babcock 

Director of Academic Recc r ds 

FACULTY — As of May 3L 1974 

Department of Computer Science and Operations 
Research 

Resident Faculty 

U. Narayan Bhat 

Professor and Department Head 

Ph.D. (Stat.) University of Western Australia 
Leon Cooper 

Associate Dean and Professor 

Ph.D. CCh.E.) Washington University 
John L. Fike, Jr. 

Assistant Professor 

Ph.D. (C.S.) Southern Methodist University 
Dennis J, Frailey 

Associate Professor 

Ph.D. (C.S.) Purdue University 
Myron Ginsberg 

Assistant Professor 

Ph.D. (C.S.) University of Iowa 
Jeff L. Kennington 

Assistant Professor 

Ph.D. (I.E.) Georgia Tech 
Robert R. Korfhage 

Professor 

Ph.D. (Math) University of Michigan 
Larry J. LeBlanc 

Assistant Professor 

Ph.D. (O.R.) Northwestern University 
David W. Matula 

Professor 

Ph.D. Engr. Science (O.R.) University of 
California, Berkeley 
William C. Nylin 

Assistant Professor 

Ph.D. (C.S.) Purdue University 
Robert J. Smith, II 

Associate Professor 

Ph.D. (C.S.) University of Misso^i-Rolla 
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Visiting Industrial Professors 

diaries R. Blackburn, II 

Assistant Professor 

MBA (O.R.) Tulcne University 
Mary W. Cooper 

Assistant Professor 

Ph.D. (O.R.) Washington University 
J. Gerry Purdy 

Assistant Professor 

Ph.D. (C.S. and Exercise Physiology) 
Stanford University 

Department of Electrical Engineering 

Resident Faculty 

Kenneth L Ashley 
Professor 

Ph.D. (E.E.) Carnegie-Mellon University 
Jerome K. Butler 
Professor 

Ph.D. (E.E.5 University of Kansas 
Shirley S. C. Chu 

Associate Professor 

Ph.D. (Chem.) University of Pittsburgh 
Ting L. Chu 

Professor 

Ph.D. (Chem.) Washington University 
Jon W. Eberle 

Associate Professor 

Ph.D. (E.E.) Ohio State University 
Vumin Fu (deceased) 

Associate Professor 

Ph.D. (E.E.) University of Illinois 
Someshwar C. Gupta 

Professor 

Ph.D. (E.E.) University of California at Berkeley 
Kenneth W. Heizer 
Professor 

Ph.D. (E.E.) University of Illinois 
Lorn L. Howard 
Professor 

Ph.D. (E.E.) Michigan State University 
William F. Leonard 
Professor 

Ph.D. (E.E.) University of Virginia 
Thomas L. Martin, Jr. 
Professor 

Ph.D. (E.E.) Stanford University 
Louis R. Nardtezi 
Associate Professor 

Ph.D. (E.E.) University of Southern California 
Behrouz Peika/i 
Associate Professor 

Ph.D. (E.E.) University of California at Berkeley 
Andrew P. Sage 

Professor and Department Head 

Ph.D. (E.E.) Purdue University 
John A. Savage 
Professor 

J£^I.S. (E.E.) University of Texas 
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Edmund W. Schedlor 

Associate Proiosr.ur 

M.S. (E.E,) Oklahoma Stato University 
Mandyam D. Srinath 

Professor 

Ph.D. (E.E.) University of Illinois 
Fmley W. latum 
Professor 

Ph.D. (E.E.) Texas A&M University 
Chelsea C. White 
Assistant Professor 
Ph.D. (E.E.) University o{ Michigan 

Adjunct Faculty ir the Biomedical Engineering Program 

C. Gunnar Blomqvist 

Assistant Professor of Internal Medicine 

M.D. University of Lund 
Ivan E. Danhof 

Associate Professor of Physiology 

M.D. University of Texas Southwestern 
Medical School 
Javad Fiuzat 

Associate Professor of Thoracic and 
Cardiovascular Surgery 

M.D. University of Tehran 
Charles F. Gregory 

Professor of Orthopedic Surgery 

M.D. Indiana University School of Medicine 
Robert L. Johnson, Jr. 

Professor of Internal Medicine 

M.D, Northwestern Medical School 
Robert M. Lebovitz 

Assistant Professor of Physiology 

Ph.D. (Neurophysics) University of California 
Jere H. Mitchell 

Professor of Internal Medicine and Physiology 

M.D, University of Texas Southwestern 
Medical School 
Robert W. Noble 

Associate Professor of Internal Medicine 

M.D. University of Texas Southwestern 
Medical School 
Steven P. Pakes 

Associate Professor of Veterinary Medicine 

Ph.D. (Veterinary Pathology) Ohio State University 
Louis H. Paradies 

Associate Professor of Orthopedic Surgery 

M.D. Northwestern Medical School 
William J. Rea 

Assistant Professor of Thoracic and 
Cardiovascular Surgery 

M.D. Ohio State University College of Medicine 
William E. Romans 

Assistant Professor of Biophysics 

M.S. (E.E.) Southern Methodist University 
Ernest M. Stokely 

Assistant Professor of Biomedical Engineering 

M.D. University of Texas Southwestern 
Medical School 
Winfred L Sugg 

Associate Professor of Thoracic and 
Cardiovascular Surgery 

M.D. University of North Carolina School of Medicine 

O 
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Gordon H. Templeton 
Assistant Professor of Physiology 
Ph.D. (Biophys.) University of Texas Southwestern 
Medical School 

John C. Vanatta 

Professor of Physiology 

M.D. Indiana University School of Medicine 
Hal T. Weathersby 

Professor of Anatomy 

Ph.D. (Anatomy) Tulane University 

Visiting Industrial Professor* 

William S. Ewing 
Assistant Professor 

Ph.D. (E.E.) Southern Methodist University 
Alan L. McBride 
Assistant Professor 

Ph.D. (E.E.) Southern Methodist University 
Theo J. Powell 
Assistant Professor 
Ph.D. (E.E.) University of Illinois 

Department ol Civil and Mechanical Engineering 

Resident Faculty 

Charles E. Baileisen 

Professor 

M.S. (M.E.) MIT 
Harold A. Blum 

Professor 

Ph.D. (Ch.E.) Northwestern University 
Jan Cernosek 

Associate Professor 

Ph.D. (Exper. Mech.) Technical 

University of Prague 
Michael A. Collins 

Associate Professor 

Ph.D. (C.E.) MIT 
LeVan Griffis 

Professor 

Ph.D. (C.E.) California Institute of Technology 
Jack P. Holman 

Professor and Department Head 

Ph.D. (M.E.5 Oklahoma State University 
Robert M. Jones 

Associate Professor 

Ph.D. (Appl. Mech.) University of Illinois 
W. Scott McDonald, Jr. 

Associate Professor 

Ph.D. (EM.) University of Kansas 
Bijan Mohrcc 

Associate Professor 

Ph.D. (C.E.) University of Illinois 
Roger L. Simpson 

Associate Professor 

Ph.D. (ME.) Stanford University 
Cecil H. Smith 

Associate Professor 

Ph.D, (C.E.) University of Texas 
Henry W. Stoli 

Assistant Professor 

Ph.D. (M.E.) University of Illinois 
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Hal Watson f Jr. 

Associate Prolossoi 

Ph.D. (E.M.) Umvennty ui TVxus 
Edmund E. Weynand 

Professor 

Sc.D. (ME.) MIT 
Marion W. Wilcox 

Professor 

Sc.D. (Engr. Sci.) University of Notre Dame 
W. Gerald Wyatt 
Associate Professor 
Ph.D, (M.E.) University oi Minnesota 

Visiting Industrial Professors 

Richard P. Bywaters 
Assistant Professor 

Ph.D. (M.E.) Southern Methodist University 
KondlianiMr 3, Rajagopalan 

Assistant Proiossor 

Ph.D. (C.E,) University oi Texas 
Wayne L Sanders 

Assistant Professor 

MSME Lamar State College 
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Appendix II Events Affecting 
the Faculty 

New Appointment* 

Dr. Henry W. Stoll, Assistant Professor of CEME, 
received his Ph.D. degree from the University of Illinois. 
Ho specializes in Mechanical Design and joins the 
faculty of the Department of EC ME as Professor, Sep- 
tember 1, 1974. 

Dr. Chelsea C. White received his Ph.D. from the 
University of Michigan, Ho joins the faculty of the De- 
partment ol Electrical Engineering as Assistant Professor 
on September I, 1974. 

Dr. David W. Matula joins the faculty of the Depart 
ment ot Computer Science and Operations Research as 
Department Head on August 15, 1974. Dr. Matula 
received his Ph.D. from the University of California at 
Berkeley. 

Promotions 

Effective Fall Semester 1974* 
Jerome K. Butler, to Professor 
Dennis J, Frailey, to Associate Professor 
Robert ]ones, Associate Professor, given tenure 
William F, Leonard, to Professor 
Behrouz Peikari, Associate Professor, given tenure 
Robert I. Smith II, to Associate Professor 

Changes and Leaves 

On August 15, 1974, Dr. U. Narayan Bhat resigned as 
the Head of the Department of Computer Science and 
Operations Research. He will continue to serve as Pro- 
fessor in the Department. 

Dr. Kenneth L. Ashley will serve as Acting Depart- 
ment Head of the Department of Electrical Engineering 
as of September 1, 1974. He will continue on as a Pro- 
fessor in the Department. 



Textbook Publications 

LEON COOPER, Ph.D. (Washington University) 
Professor and Associate Dean of the Institute of 
Technology 

Nonlinear Programming* Aloray, Inc., May, 1974. 
Methods and Applications of linear Programming, 

with D. I. Steinberg, W. B. Saunders and Company, 
May, 1974. 

JACK P. HOLMAN, Ph.D. (Oklahoma State University) 

Professor and Department Head 
Thermodynamics* McGraw-Hill Book Company: 
1st edition, june, 1969; 2nd edition, 1974. 

ROBERT R. KORFHAGE, Ph.D. (University of Michigan) 

Professor 

A Second Course in Calculus, with H. Flanders 
and I. J. Price, Academic Press, 1974, 
Discrete Computational Structures* Academic 
Press, 1974. 



Resignations 

Dr. Alan Wheeler, Associate Professor of Computer 
Science and Operations Research for the four-year 
period from September, 1971 to May, 1974, resignation 
effective May 31, 1974, 

Dr. William N. Carr. Professor of Electrical Engineer- 
ing, completed his terminal leave of absence, resigna- 
tion effective June 30, 1974, and is now General Man- 
ager of Zentron Equipment Corporation, 

Dr. Thomas P. Hughes, Professor of History, resigna- 
tion effective June 1, 1973, has accepted the position of 
Professor in the Department of History and Sociology 
of Science at the University of Pennsylvania. 

Dr. Andrew P. Sage, Professor and Head of the De- 
partment of Electrical Engineering for the seven and 
one-half year period from April, 1967, to August, 1974, 
resignation effective August 31, 1974, has accepted the 
Lawrence R. Quarles Chair and an Associate Deanship 
at the University of Virginia. 

Dr. Charles R. Vail has resigned his post as Vice 
President of the University and Professor in the Depart- 
ment of Electrical Engineering, resignation effective 
June 30, 1973, and is now Associate Dean of the College 
O Engineering at Georgia Institute of Technology. 
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Appendix HI Active Grants/Contracts in Force During Fiscal Year 1973-74 



Number Description 

HrttiD Tltlti "Ainph. t-ijo P, } .in!:-, in tin- Active hVaion if Go- As Laivts 

;'.| . nuui. ivpanmont u iht* Aimy. PAAKU^-7^ i!U*26 
Duration: Aptii 1, 19V J to DoccmU'i 31, 1973 



Principal 
Investigator 

K. L. Ashley 



80 67 Titter ' A M«»tho.l*«!o*iy lor the Analysis o| Multi Arrival Qucuomq Systems'" 
Sponsor: ONH N0U014 7,! A-0296-H03 
Duration: September 1, 1973 to Dt>cvmU>t 31, 1974 



U. N. Bhat 



tfb-0h Titter 'Analysis ot Some Queuing Systems 
Sponsor: N SF GK19537 
Puiatu-n: Septomler I. 1070 in April 30, 1974 



U. N. Bhat 



86-81 Titter "Suhu Funny Collection Systems' 

2*|vnaoi: Dallas PoWt*i and Light Company 
Pujution. luly J. 1973 tu Juno 31). 1974 



H. A. Blum 



01 Titles ' Sola? Fneigy Filot System" 
i'pnnsor: Fair Foundation 
Duration Juno 1, 1973 to May 31, 1975 



H. A. Blum 



87 9, 1 . Tittei Solar Dioxgy ApphcaUonu Research" 
sponsor: Alcoa Foundation 

Duration; NovemU>r 13, 1972 to December 31, 1974 



K. A. Blum 



88 68 Tittei 'Mas:uvo Solar Energy Applications' 

r.fv.ny,,:: KV.F Institutional Giant (84-92) 
Puiation; August \, 1972 to luly 31, 1973 



H. A.Blum 



80 43 TMIti 'Study of S^micojuhk'toi Lasei Modal Fi<-lds and Thoir Radiation Patterns" 

Spenser: USAMf:HDCDAAK02 71 CU263. F00001 
Duration; May 4, 1971 to July 3, 1973 



J. K. Butler 



80 S9 Tltttt "Eii'Ctroma-inHic Fi*-ld Studio;; in S* lid State Injection Lasott 

Sponsor: Department oi th«> Army, DAAK0? 73 C0)h4 
1 ..: ;n: January 19. 1973 to DecemUti 31. 1973 



I. K. Butler 



H i 44 Title; "Opu a! FiHd IV.tMbutj. ns and M. del Selection pK/peitjes GaAs (ALGA) as Lasors' 
sponsor: N A S A. (Mulndisciplinary Grant) 
Duration: luno 2. 1971 to Decern boi 31. 1973 



J. K. Butioi 



8t> "''H Tlttei "Photoelastic Analysis oj Helicopter Structures" 

sponsor; B<»11 Helicopter Cotnjfany 
Duration; Apnt 1, 1973 to Decorn*>er 31, 1973 

8b 88 Titter "Investigation of Inter Laminar drosses in Fiber Reinforced Composites" 

Sponsor Bell Helicopter Company 
Duration: February 1, 1974 to Juno 15, 1974 



J. Cernosek 



J, Cernosek 



83-32 Tltte* ' Bojon Atserndo Luminescent Devices' 

Sponsor: N,A.S.A,N,G.R,-44.Q07-Q42 
Duration; July 1, 1970 to June 30, 1974 



T, L. Chu 



8b 42 Titter Low- Cost Thin Film Poiycryetahme Silicon Solar Cells" 

Sponsor: UBT-Ql 3893! 
Duration: Juno 1, 1973 to November 30, 1974 



T L Chu 



8^ 07 Titter Crystal Structure Studies of Heterocyclic Sulfur Compounds" 

Sponsor: Welch Foundation N-495 
Duration: May 1, 1972 to April 3Q\ 1974 



S. Chu 



87 17 Titter "Crystal Structure Studies of Tricyclic Compounds" 

Sponsor: Welch Foundation N-49S 
Duration; May 1. 1974 to April 30, 1976 



S. Chu 



Amount 

$ 15,000 

5 16,851 

$ 90,396 

$ 10,000 

$ 30,000 

$ 20,000 

$ 2,650 

$ 30,658 

£ 16,216 

$ 19,151 

S 15,000 

$ 10,387 

$ 127,292 

$ 160,441 

$ 24,443 

$ 27,150 
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N umbos Inscription 

8t) 07 Titltt Optimal v)|-of.iluiii \\ Jii-y M Metioi oiii.sn M-.iltipIo Water Sun ly Reservoir System" 
Si-oiuor; CWRR 14 .U-U001 J7jy 
Duration: iuno I, iy72 to July 31, 1974 

8?. 88 Tltlii "Supply Allowance for D.»ualaa E. Whitley" 

Sf-onr-oi: HEW PUS iFu3 GM55506 Ul 
Duration; November I- 1972 to Gctobei 31, 1973 

82-90 Tlitot "Supply Allowance lor Herbert K, Hagler " 
Sponsor: HEW PHS 1F03 GM55621-0I 
Duration: November L 1972 le October 31, 1974 

85-49 Titl«: "Research Initiation Frodu'tmg Fault DetectaUlity in Digital Networks" 
Sponsor: NSF GK-42073 
Duration; April J, 1974 to March 31, 1976 

84-94 TlU*r "Undergraduate Research Participation" 
Sponsor: NSF GY 7383 
Duration: January I, 1970 Jo July 31, 1973 

#8-5? Tittor "A Study oi Storage Allocation Methods for Simple Data Structures" 
Sponsor: SMU "Seud" Grant 
Duration: Juno 1, 1971 to Juno 30, 1973 

88-75 Titftj "Development of a Computer Bilateral Method t.r 

Solution of Ordinary Differential Equations' 
Sponsor: SMU "Se*d" Grant 
Duration: Juno 1, 1973 to January 31, 1975 

80 51 Tillfi "Minimum Hate Digital Voice Transmission" 

Sponsor: Defense Communication Agency #100 72 -C 0021 
Duration: May 1. 1972 to June 30, 1973 

83 39 Titter "Digital Communications for Aircraft' 
Sponsor: N.A.S.A. NOR 44 007 049 
Duration: January 1, 1971 to August 31, 1974 

8? 84 Till*: "An Folluuon Control Fluidized Vortex Incineration" 

Sponsor: Environmental Ptctcrtitn Agency R 801078 
Duration: May 1, 1972 to October 30, 1973 

85 20 TltUr "Experimental md Analytical Studies oi Jet Bailing Cooling Techniques" 

Sponsor: NSF GK-24637 

Duration: September 1, 1971 to February 28, 1974 

8,V,*9 Titlts "Fellowship Supply Allowance lor Charles L. Meyers. Jr." 

Sponsor : HEW 1 F03-GM52 12 ) 0 1 BEN 
Duration: August J, 1971 to July ;?!. 1973 

80-61 TitUi "Plastic Volume Change Effects in Deformation oi Graphitic Materials" 

Sponsor: Wright-Patterson AFB. F3361 5-73-C-5124 
Duration; March 1, 1973 to September 30, 1974 

80 $3 TitftJ "Mechanics oi Composite Materials with Different Moduli m Tension and Compression" 

Sponsor: AFOSR-73-2532 
Duration; June 1, 1973 to May 31, 1974 

80 6!> TUtor "Mechanics of Composite Materials with Different Moduli in Tension and Compression" 

Sponsor: CNR No, N00014-72'A-02% 
Duration: April 1, 1973 to March 31, 1974 

87 21 Titks ' Plastic Deformation of Graphitic Ma^rinU" 

Spcnsor: Weiler Research, Inc. 
Duration; May 1, 1974 to June 33, 1974 



Principal 
Investigator 

M. Collins 



I. W. Eborle 



J. W. Eberle 



L Fike 



D. J, Frailey 



D. J. Frailey 



M. Ginsberg 



S. C. Gupta 



C- Gupta 



J. P. Holman 



J, P, Holman 



L L Howard 



R, M. Jones 



R. M- Jones 



R. M. Jones 



R. M> Jones 



Amount 

5 113,507 

$ 1,000 

$ 2,000 

$ 18,121 

$ 22.150 

$ 5,925 

$ 6,000 

$ 50.527 

$ 94,635 

$ 33,041 

$ 35,568 

$ 1,000 

$ 24,296 

$ 25,050 

$ 10,555 

$ 3,000 
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Number Description 

88 81 Till*! "DeveU pment ct an Diicion! 'IVchmgur i; : E*iuiln num 

Traffic AMSi.inmt m * t UiUin Nrtw, ;ks ' 
■rp»*nsei: i'MU Sood" Giant 
Duration; January 1, 1974 1o Awausi 31, 1974 



Principal 
Investigator 

L. ». LeBianc 



Amount 



S 6,000 



80 52 Till*; 'CharaoUviz itu-n .in i O] timirati.-n el Intiarod Detoctor" 
Sponsor: WFAFB (4i?5Q Tost Wing) F33615 7;i-C 1818 
Duration: Juno 1, 1972 to December 31, 1974 



W. F, Lcvnaid 



70,977 



83 46 Till*: "Vacuum Deposition an J Chaiactenzaiicn of III- V Aniimonide Alloys' 

sponsor; N.A.S.A. iMuIhdiaaplinaiy Giant) 
Duration: June 1, 1971 to December 31, 19713 



W. F. Leonard 



$ 14,288 



8S-29 Till*: "Thermoelectric Power oi Noble Metals" 

Si ons~r: NSF GH-33178 
Duiauon: March 15, 1972 to Febiuaiy 28. 1974 



W. F. Leonard 



S 68,475 



87-23 Titl*r "Demonstration Pictect in the Application ol Instructional Technology to 

the Undorgraduatu Engineering Laboratory' 
Sponsor: Sloan Foundation 
Duration: May I, 1974 to December 31, 1974 



W. F. Leonard 



S 25,055 



Till*: "Fhotceiastio Model ior \\w evaluation <t Axisymmoiric Composite Structu.es" 
Sponsor: N.A.S A. (Multidisciplmary Grant) 
Duration: September ], 1968 to December 31, 1973 



W. S. McDonald 



$ 18,170 



85-25 Till*: "Cooperative College-School Science Programs" 

Sponsor: NSF GW-7078 
Duration: January 4, 1972 to June 30, 1973 



L. Nardizzi 



$ 32,664 



85 32 Till*: "Instructional Scientific Equipment Program' 

Sponsor: NSF G4-10155 
Duration: July 1 ( 1972 to June 30, 1974 

85-45 Till** "Engineering Analysis ct the Cardiovascular System " 

Sponsor: NSF GK-41467 
Duration: Japtiary 15, 1074 to June 30 !9?S 



L. Nardizzi 



L. Nardizzi 



$ 17,600 



$ 25,334 



88-76 Till*! ' Modeling, Simulation and Analysis oi the Cardiovascular System" 

Sponsor: SMU "Seed" Grant 
Duration: June 1, 1973 to May 31, 2974 



L. Nardizzi 



$ 3,000 



88-74 TiU*: "Study of an Automatic Reorganization System for Modular Programs" 

Sponsor: SMU "Seed" Grant 
Duration: April 1, 1973 to August 31, 1973 



W. C. Nylin, Jr, 



$ 5.964 



80 54 TIU»: "Development of a Configuration Concept of a Speech 

Digitizer Based on Adaptive Estimation Techniques" 
Sponsor: Defense Communications Agency 100-72-C-0036 
Duration: June 1, 1972 to August 31. 1973 



A. P. Sage 



$ 131,034 



85-31 TKJ*r "System Identification in Largo-Scale Systems" 

Sponsor: NSF GK-33348 
Duration: September 1, 1972 to August 31, 1973 



A. P. Sage 



$ 37,394 



85-43 Titl*r "A Hierarchical Approach in Large-Scale Systems' 

Sponsor: NSF-GK-40320 

Duration: September 15, 1973 to Sej tember 14, 1975 



A. P. Sage 



$ 61,608 



80-48 Till** "Making Laser Anemometer Measurements in a Separating 

Boundary Laser Produced by an Adverse Pressure Gradient" 
Sponsor: AROD-DA-ARO-D-31 -124-72-G3J 
Duration: October 1, 1971 to September 30, 1973 



R. L. Simpson 



S 28,651 



80*66 TlU*s "Measurements and How Prediction cf a Separating Boundary Layer' 

Sponsor: AROD DAHC04 74-G-0024 ± 
Duration: October 1, 1973 to September 30, 1974- 
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R. L. Simpson 



$ 15,635 



25 



Number Inscription 

&).0'; XWlrn ' Hot film An.-m. uietvi MvJt.uioi:icnt£ vi Juiuvuii Jt;on m Tiiil.uk nt I low 

>Yonsor: N S F GK mOlti 
Duiaw* n: N\ vcmbcl lb, rJ/0 to Apui ol), 19/5 

86 66 Titi#t "H*ii\jminori;\i:ion Phenomena as Produced in Ni'^ii-? and Turbines" 

Sponsor; Purdue University ISub Cv-ntnjot ONH N000M 67-A.ltt?.6-0005 
Duration: October 1, i9' ; 3 to Septumboi 3D, 1974 

88-78 TW»t "Automation c\ Psychiatric information at Parkland Memorial Hospital" 
Sponsor: SMU "Seed" Grant 
Duration: June 1, 1973 to December 31, 1973 

80 42 Tittt: "Analysis and Synthesis oi Diagnosis and Design Techniques for 

Digital Systems Requiring High Maintamability/Reliability'' 
Sponsor: DNR-NCO 178-7 1 -C 0148 
Duranon; January 1, 1971 to August 31, 1^73 

85- 16 Tltltr Fellowship lor S. K. Jones" 

!Sj.i;iu;oi: NSF-713M2 

Duration; lune I, 1971 to August 31, 1973 

83-45 Tillt: "Dynamics or Flexible Spacecraft" 

Sponsor: N.A.S.A. (Multidisciplmary Grant) 
Duration: January 1, 1972 to December 31, 1973 

86- 35 Tiltoi "Waco Noise Monitoring Data" 

Sponsor: E.P.A. 4FO-0G690 

Duration: December 1, 1973 to Apnl 1, 1974 

84 34 Titles ' Film Conductance Coefficients' 

Sponsor: N A.S.A. (Multidisciplinaiy Grant) 
Duration: June 1, 1969 to December 31. 1973 

36-84 Title: "R & D of Gray Vaj -r Genemtoi" 

Sponsor: Gray Company Enterprises Inc. 
Duration: October 1, 1973 k May 31, 1974 



Principal 
Investigator 

H, L, Sunpsv n & 
W. G. Wyatt 



R. L, Simpson 



R. J, Smith 



S. A. Szygenda 



F. V/. Tatum 
(J. E. Brooks) 



H, Watson 



H. Watson 



W. G. Wyati 



W. G. Wyatt 



TOTAL 



Amount 

S 65,413 

$ 20,000 
$ 5,894 
$ 211,174 

$ 6,100 

$ 22,573 

$ 2,327 

S 21,344 

$ 7,280 
$1,986,564 
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